as a risk factor for subclinical brain lesions from a clinical viewpoint and (2) gray matter structural changes over the whole brain in migraine from an MRI perspective [ Figure 1a ]. Based on the forward method, MRI migraine studies were categorized into two branches: (1) migraines related to the increasing risk of brain lesions such as deep white matter lesions, subclinical posterior circulation infarcts, and brain iron accumulation and (2) alteration of fMRI in migraines [ Figure 1b ].
The current research demonstrated that from 1995 to 2017, MRI migraine studies evolved from conventional MRI visual observations to advanced neuroimaging. MRI and processing techniques improved the understanding of the migraine brain. The current study referred to 840 MRI studies, 50 countries, 1109 institutions, and 3571 authors, proving that MRI plays a key role in migraine research.
All of the documents searched in this study were evaluated using LCS and GCS. LCS reflected the citation scored in the current collection, and the literature with the highest LCS was considered the most important in this research field. For example, Kruit's study had the highest LCS, demonstrating that migraine as a risk factor for subclinical brain lesions has been widely accepted. However, GCS reflected the GCS in the WOS database, but did not indicate the importance of the literature in the research field. For example, for one Rec in the current analysis, it had the highest GCS (608), while its LCS was only 2, suggesting that it was cited only two times in the current data collection (the research field). Therefore, LCS was a very important citation index.
LCR represented the local CR, referring to the number of references of the Rec in the local data collection. The document with the highest LCR value was the most important research focus and indicated the research direction. In the current study, results indicated that MRIs could be used to reveal the role of cortical spreading depression to understand the pathophysiology of migraine in future research.
Based on Recs and the TLCS analysis, it was easy to locate the submitting journal and the most important journal in the research field and to find the institution producing the best research papers and the most important institution in the research field. The top 10 journals and institutions are listed in Supplementary Tables 3 and 4 ; these were the most helpful in locating the key journals and institutions in MRI migraine studies.
The graph analysis provided valuable information for research on MRI migraine studies. MRI studies from 1995 to 2017 were classified into two branches. One focused on clinical practice, which confirmed that the presence of migraines was a risk factor for subclinical brain lesions such as white matter lesions combined with conventional MRI. The other branch focused on gray matter's structural changes throughout the whole brain using advanced MRI techniques (voxel-based morphometry) in migraine patients with [2] or without [3] T2-visible white matter lesions. The forward method was used to assess the development progress in these two branches. The first branch developed from migraines as a risk factor to migraines related to the increasing risk of brain lesions, [4] and the second branch developed from gray matter structural analysis to fMRI studies. [5] Summarizing the aforementioned analysis, migraines related to increasing risk factors for brain lesions using multimodal MRI would be an appropriate focus of future research.
The graph analysis also introduced an interesting topic: the "cause or effect" relationship between migraines and subclinical brain lesions. Until recently, this was relatively difficult to assess due to the lack of diagnostic evidence. In clinical practice, migraine patients commonly undergo computed tomography (CT) examinations, and normal CT imaging findings could lead to the conclusion that migraines cause no definite brain lesions. However, MRI has a very high soft-tissue resolution and subclinical brain lesions can be clearly observed. Therefore, migraine patients should undergo MRI examinations, which might answer the aforementioned question as more MRI results are obtained and summarized.
The limits in the current study were as follows: (1) included for the future development of literature analysis tools; (2) only one literature analysis tool was used in this study, so other literature analysis tools should be used for comparison; and (3) other types of headaches should be included in future research.
In conclusion, the literature analysis herein assessed MRI migraine studies. Future research should focus on multimodal MRI migraine studies to elucidate if migraines increase the risk of brain lesions.
Supplementary information is linked to the online version of the paper on the Chinese Medical Journal website. 
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